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0 The present invention relates to a modular de- 
vice (1) for access to electrical and/or optical signals* 
transiting in a distribution-frame (4) of power stations 
or telephone exchanges (3) of the type comprising a 
plurality of basic modules (2) associated with each 
other in such a manner as to provide plural configu- 
rations for exchange and/or rerouting of said elec- 
trical signals and each module having at least one 
input terminal (IN) connected to an output terminal 
(OUT) for transit of the electrical signals. 
Each module (2) comprises: 

- an access terminal (P). 

- switching means (SW) inserted in the connec- 
tion between the input and output terminals 
(IN, OUT), 

- a decoupler (D) inserted between the output 
terminal (OUT) and the access terminal (P), 
and 

- a command circuit (C) for the switching means 
(SW) actuated, by an electrical signal applied 
to the access terminal (P). 

The command necessary for choice of the type 
of access made, monitor or isolated, is normally sent 
to the device through the access terminal (P). This 
interface (P) is also used for sending the command 
for optional choice of the side to which to accede in 
isolation, the IN side or the OUT side. 
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Reld of the invention 

The present invention relates to a modular de- 
vice for access to high frequency electrical signals 
transiting in a distribution frame for telephone ex- 
changes. 

More specifically the present invention relates 
to a modular device foi^ access to electrical signals 
transiting in a distribution frame for power stations 
or telephone exchanges of the type comprising a 
plurality of basic modules associated with each 
other in such a manner as to provide plural con- 
figurations for switchover and/or rerouting of said 
electrical signals and each module having at least 
one input terminal connected to an output terminal 
for transit of safd electrical signals. 

The field of application of the invention con- 
cerns in particular but not exclusively access to 
and supervision of the connections to the channels 
in transit and the description given below is made 
for this field of application with the only purpose of 
simplifying the exposition thereof. 

Prior art 

As known, in the specific field of application of 
the present invention operators of Communications 
networks require: 

- improvement of the quality of the services 
offered to users, and 

- automation , of the location of malfunctions in 
TLC networks and rationalisation of mainten- 
ance of communications systems to reduce 
management costs.. 

To satisfy these requirements it is necessary to 
accede to the signals transiting "in the distribution 
frames AF through diagnostic devices which allow 
monitoring of transiting signals and, under failure 
conditions, sending of test signals for corrective 
maintenance of the connections. 

Insertion in the network of a diagnostic device 
has however some drawbacks described below. 

On one hand there would be a decrease in the 
overall reliability of the communications network 
since electronics is added in series with the signal. 
On the other hand there would be a considerable 
financial burden for wiring of the connections be- 
tween the distribution frame and the diagnostic 
device. 

The technical problem at the base of the 
present invention Is that of finding a modular de- 
vice for access to the flows transiting in the dis- 
tribution frame which would have structural and 
functional characteristics such as to make easy 
installation even in existing situations while over- 
coming the limitations and shortcomings of present 
embodiments. 



Another purpose of the present invention is to 
provide an extremely reliable device which would 
permit reduction of the wiring necessary for in- 
stallation of any instrunnent or apparatus for analy-: 
5 sis or diagnosis of the connections. 

Another purpose of the present invention is to 
allow access by monitor or by sectioning to elec- 
trical or optical signals transiting in a generic dis- 
tribution frame. 

10 . 

Summary of the invention 

The inventive idea at the base of the present 
invention is to equip each basic module with switch 
75 means which, when installed in a distribution frame 
and controlled through the pick-up interface and 
without the addition of electronics in series with the 
transiting signal, allow: 

1) pick-up on a monitor of the transiting signal, 
20 and 

2) access from one or both sides of the carrier. 
On tiie basis of this inventive idea the technical 

problem is solved by a device of the type indicated 
above and defined by the characterising pe:1 of the 

25 annexed claims. 

The characteristics and advantages of the de- 
vice in accordance with the present invention are 
set forth in the description of an example of em- 
bodiment thereof given below by way of nonlimiting 

30 example with reference to the annexed drawings. 

Brief description of the drawings 

In the drawings - 
35 - FIG. 1 shows a diagram of a telephone ex- 
change incorporating a device in accordance 
with the present invention, 

- FIG. 2 shows a block diagram of a first em- 
bodiment of the device in accordance with the 

40 present invention, 

- FIG. 3 shows another block diagram of a 
second embodiment of the device in accordance 
with the present invention, 

- FIGS. 4, 6 and 7 show block diagrams in 
45 greater detail of some embodiments of the de- 
vice of FIG. 2, and 

FIG. 5 shows a diagram In greater detail of the 
device shown in FIG. 3. 

50 Detailed description 

With particular reference to the examples of 
FIGS. 1 and 2, reference number 1 indicates en- 
tirely and diagramatically a modular device pre- 
ss vided in accordance with the present Invention for 
access by monitor or by sectioning to electrical 
signals in transit \n a distribution frame of power 
stations or telephone exchanges 3. 
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The device in accordance with the present 
invention also lends itself to being associated with 
generic distribution frames for electrical or optical 
. signals and the following description is given spe- 
cifically for telephone exchanges with the only pur- 
pose of simplifying its exposition. 

The device 1 is installed at a distribution frame - 
4 inserted in the telephone exchanige 3 between 
exchange equipment 5 and line terminal ap- 
paratuses 6 of the telephone transmission network. 

Since transit of the electric or optical signals is 
two-way, there is nothing against interpreting the 
following remarks by reversing the positions of the 
equipment 5 and apparatuses 6. 

The distribution frame 4 houses a plurality of 
devices 1 each of which comprises in turn a plural- 
ity of basic electromechanical or electronic mod- 
ules 2. 

The device 1 appears externally as a container 
with a basically boxed structure in which are sup- 
ported in a parallel manner the basic modules 2. 
Said structure is equipped with quick installation 
' and connection means for fixing to the distribution . 
frame 4 in replacement of and/or addition to station 
cable terminal supports. . 

Each basic module 2 of the device 1 has an 
input terminal IN for the electric signal carrier and 
an output terminal OUT. The IN and OUT terminals- 
are normally connected together. 

There is also an access terminal P to allow 
connection of the module 2 to a diagnostic device 
10. 

Basically the generic module 2 has at least 
three interfaces for each abutted flow and two of 
them, IN and OUT, are necessary for abutment of 
the transiting flow while the third P is for access by 
monitor or by sectioning to the transiting signal. 

. Advantageously in accordance with the present 
invention the basic module 2 comprises a de- 
coupler D inserted between the output terminal 
OUT and the access terminal P. The decoupleer D 
allows pick-up (without alteration) of the transiting 
electrical signal to make it available at the terminal 
P. ' ' 

The module 2 also comprises a switch SW 
inserted in the connection between the input termi- 
nal IN and the output terminal OUT upstream of the 
decoupler D. The switch SW is the electronic or 
electromechanical type and normally closes the 
connection between the input terminal IN and out- 
jDut terminal OUT. In its second position the switch 
SW breaks said connection to connect the output 
terminal OUT to the access terminal P. 

The switch SW Is actuated by a command 
circuit C incorporated in the module 2 with an input 
8 connected to the terminal P and an active output 
7 on the switch SW. 



RG. 4 shows in greater detail an example of an 
implementation of the block diagram of FIG. 2. This 
is of course only a nonlimiting example. 
~ The decoupler D is provided by a simple serial 
5 circuit RG comprising a resistance R1 in series 
with a condenser 02. This circuit RC is connected 
between the output terminal OUT and the access, 
terminal P. 

A relay K1 is inserted between the input termi- 
70 nal IN and the output terminal OUT to fulfil essen- 
tially the functions of the switch SW. This relay K1 
comprises an excitation coil 9 whose winding is 
connected on one side to a common electrical 
ground and on the other to the terminal P through 
75 a resistance R2. 

The coil 9 and the resistance R2 constitute 
basically the command circuit C. 

Rnally.. a condenser 01 connects tiie terminal 
P to a fixed contact of the relay K1 . 
20 Operation of the deviice in accordance with the 

present invention for pick-up of the signal on a 
monitor or for access by sectioning on only one 
side of the carrier is described' below. 

Reference is made to an initial state in which 
25 the switch SW/K1 is at rest and the signal entering 
the device through the terrjilnal IN leaves It through 
tiie terminal OUT witiiout being changed. 

Through a signal sent by the diagnostic device 
10 through the terminal P the command circuit C 
30 activates the switch SW/K1 in the other position 
and thus allows access through the terminal P to 
the carrier on the OUT side. 

In greater detail and following the diagram of 
RG. 4, with the relay K1 at rest the transiting, signal 
35 enters the device through the terminal IN and 
leaves it normally through the terminal OUT. This 
signal is brought through the decoupling resistance 
R1 to the access terminal P and made available for 
monitor analysis. 
40 Sending through the connector P a direct cur- • 

rent sufficient to excite the relay K1 the signal 
present at the terminal P is connected dynamically 
to the output terminal OUT thus allowing access by 
sectioning through the terminal P to one side of the 
45 carrier. The resistance R2 separates the high fre- 
quency signal present on the connector P from the 
excitation coil 9. . 

Now with particular reference to the example of 
FIG.. 3 there is described an embodiment variation 
50 of the device in accordance with the present inven- 
tion for pick-up on a monitor of the transiting elec- 
trical signal and access by sectioning to both sides 
, of the carrier. 

In this variation, co-operating details and parts 
55 having the same structure and operation as the 
above embodiment are indicated by the same ref- 
erence symbols. 
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FIG. 3 shows the block diagram for pick-up on 
a monitor and access by sectioning on both sides. 
In comparison with the above embodiment there 
are provided a first SW1 and a second switch SW2 
which are structurally independent and inserted in 5 
series in the connection between the input terminal 
IN and output terminal OUT. 

With each switch SW1, SW2 is associated a 
corresponding command circuit GDI and CD2 hav- 
ing its input 8 connected to the terminal P and w 
output 7 connected to pilot the related switch. 

This circuit structure Is shown In greater detail 
in the example of FIG. 5 in which there can be . 
seen a pair' of relays K1 and K2 inserted between 
the terminals IN and OUT. The decoupler D is is 
again made up of the series of the resistance R1 
and the condenser 02. 

The first relay K1 has the related excitation coil 
11 connected on one side to the electrical ground 
and on the other side to a diode D1 associated with 20 
the terminal P through the resistance R2. The 
diode 01 is polarised directly towards the coil 11. 

The second relay K2 has the related coil 12 
connected between ground and a second diode D2 
associated in turn with the terminal P through the 25 
resistance R2. This second diode 02 is however 
polarised directly toward the resistance R2. 

When at rest the switches SW1 and SW2 per- 
mit transit of the signal between the terminals IN 
and OUT. The decoupler D allows, as in the above 30 
example, pick-up of the transiting signal to make it 
available at the access terminal P. 

Through an appropriate signal sent to the mod- 
ule 2 through the terminal P it is possible operate 
the switches SW1 or SW2 through the command 35 
circuits GDI and CD2 and thus allow access to the 
carrier on the IN side or the OUT side. 

Basically, the command necessary for choice 
of the type of access made, on a monitor or by 
sectioning, is always sent to the device through the 40 
access interface P. Said access interface P is also 
used to send the command for choice of the side 
to be accessed by sectioning, station side or user 
side. 

Then sending another signal to the module 2, 45 
again through the terminal P, the second command 
circuit CD2 activates switching of the second 
switch SW2 to the other possible position, thus 
allowing access through P to the OUT side of the 
carrier. so 

The transiting signal entering the device ' 
through the terminal IN leaves it normally through 
the terminal OUT when the relays K1 and K2 are at 
rest. This signal is transmitted through the de- 
coupling resistance R1 to the access temninal P 55 
and then made available for monitor analysis. 

Sending through the access terminal P of a 
direct current sufficient ta excite the second relay 



K2 allows connecting dynamically the signal 
present on the terminal P to the terminal OUT 
making possible access by sectioning through the 
terminal P on the OUT side. 

The resistance R2 separates the high frequen- 
cy signal present on the connector P from the 
excitation coil 12. 

Sending a direct current such as to excite the 
relay K1. the signal present at the terminal P is 
connected dynamically to the connector IN allowing 
access by sectioning to the IN side. 

The device in accordance with the present 
invention thus allows pick-up on a monitor and 
access by sectioning on both sides of the distribu- 
tion frame 4. 

The above remarks apply specifically to unbal- 
anced circuits. The principles of the present Inven- 
tion also apply to balanced circuits. 

With particular reference to FIG. 6 it is possible 
to examine another embodiment of a basic module 
2 designed for monitor pick-up and access by 
sectioning on only one side of a balanced circuit. 

For a balanced circuit there are provided dual 
input terminations IN, output terminations OUT and 
access terminations P with related two-wire con- 
nections between them. 

A relay switch SW3 is inserted in the two-wire 
connection between the input tenminal IN and out- 
put terminal OUT. 

A coil 14 incorporated in the relay switch SW3 
has its winding connected between two terminals 
OX the first of which is a signal input while the 
second is connected to ground. 

A pair of resistances R3 and R4 allows monitor 
pick-up of the transiting signal through the access 
terminal P. 

In another embodiment given with reference to 
FIG. 7 monitor access Is provided through the 
circuits consisting of 02 and R1 which connect the 
transiting signal with the access terminal P. 

Access by sectioning is provided by activating 
the coil 14 of the switch SW3 by means of a 
command entering from the terminal P and sending 
a test signal, again through the terminal P, to the 
switch SW3 through the condensers 01 . 

In the example of FIG. 6. through the terminal 
CX is sent a direct current sufficient to excite the 
coil 14 so that the signal present at the terminal P 
is transmitted to the terminal OUT allowing thereby 
access durng isolation with direct coupling through 
the terminal P on only one side of the carrier. 

In the example, given in FIG. 7 the direct cur- 
rent necessary for activating the coil 14 Is transmit- 
ted directly through the access terminal P. 

The device in accordance with the present 
invention in its various embodiments solves the 
technical problems and provides numerous advan- 
tages the first of which lies surely in the fact that it 
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allows monitor and isolation access to the flows 
transiting in the di^'bution franrie. 

This allows not only making diagnostic pick- 
- ups of the high frequency electrical signals but also • 
automatic intervention for preventive and/or correc- s 
tive maintenance of the connections. 

The device in accordance with the present 
invention achieves the set purpose In a simple and 
effective manner. In addition, the device is easy to 
install even in existing situations, is extremely relt- 10 
able and permits reduction of the wiring necessary 
for installation of any diagnostic device for analysis 
and/or diagnosis of the connections. 

Naturally modifications and variations can be 
made to the device which is the object of the is 
present Invention without thereby going beyond the 
scope thereof as defined in the following claims. 

Claims 

1. The present invention relates to a modular 
device (1) for access to electrical signals tran- 
siting in a distribution frame (4) of power sta- 
tions or telephone exchanges (3) of the type 

- comprising a plurality of basic modules (2) . 25 
associated with each other in such a manner 
as to provide plural configurations for ex- 
change and/or rerouting of said electrical sig- 
nals and each module having at least one input 
terminal (IN) connected to an output terminal 30 
(OUT) Jor transit of tiie electrical signals and 
characterised In that each module (2) com- 
prises: 

- an additional access terminal (P) con- 
nected to a diagnosis device (10). 35 

- switching means (SNA/) inserted in the 
connection between the input and output 
terminals (IN, OUT), and 

> - a command circuit (C) for the switching 

means (SW) actuated by an electrical 40 
signal applied to the access terminal (P). 

2. Device in accordance with claim 1 charac- 
terised in that it comprises a decoupler (D) . 
inserted between the output terminal (OUT) as 
and the access terminal (P). 

3. Device in accordance with claim 2 charac- 
terised in that said decoupler (D) is a series 
circuit RC. 'so 

4. Modular device (1) for access to electrical sig- 
nals transiting in a distribution frame (4) of 
telephone exchanges of the type comprising a 
plurality of basic modules (2) mutually asso- ss 
elated in such a manner as to provide plural 
switch-over and/or rerouting configurations for 

said electrical signals and each module having 
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at least one Input terminal (IN) connected to an 
output terminal (OUT) for transit of the elec- 
trical signals and characterised in that, each 
module (2) comprises a decoupler (D) inserted 
between the output terminal (OUT) and the 
access terminal (P). 

5- Device in accordance with claim 1 in which the 
coupling between the terminals (IN.OUT.P) is 
.the balanced type wfth dual. input, output and 
access terminations and characterised In that It 
comprises a dual switch (SW3) inserted In the 
two-wire connection between the input terminal 
(IN) and output terminal (OUT) and actuated by 
a command signal applied to the access termi- 
nal (P) or an additional command terminal 
(OX). 

6. Modular device (1) for access to electrical 
and/or optical signals transiting In a signal dis- 
tribution frame (4) comprising means for pro- 
viding plural switch-over and/or rerouting con- 
figurations for said signals and each distribu- 
tion frame having at least one input terminal 
(IN) connected to an output terminal (OUT) for 
transit of said signals and characterised in that 
it comprises: 

- an additional access terminal (P) con- 
nected to a diagnostic device (10), 

- switching means (SW) Inserted In the 
connection between said Input and out- 
put terminals (IN.OUT), and 

- a command circuit (C) for said switching 
means {SW) actuated by an electrical or 
optical signal applied to the access ter- 
minal (P.) or to an additional command 
terminal (OX). 

7. Device In accordance with claim 6 charac- 
terised in that it comprises a decoupler (D) 
inserted between the output terminal. (OUT) 
and the access terminal (P). 

8. Modular device (1 ) for access to electrical sig- 
nals transiting in a signal distribution frame 
having at least one input terminal (IN) con- 
nected to an output terminal (OUT) for transit 
of said electrical signals and characterised in 
that it comprises: 

- an additional access terminal (P) con- 
nected to a diagnostic device (10). 

- switching means (SyV) inserted in the 
connection between said input and out- 
put terminals (IN.OUT). and 

- a command circuit (C) for said switching 
means (SW) actuated by a signal applied 

. to the access terminal (P). 



5 




9 EP.O 647 071 Al 



9. Device in accordance with claim 8 charac- 
terised in that it comprises a decoupler (D) 
inserted between the output terminal (OUT) 
and the access terminal (P). 

10. Device in. accordance with claim 1 charac- 
terised in that said switching means (SW) com- 
prise at least one switching relay (K1). 



11. Device in accordance with claim 10 charac- io 
terised in that the switch (K1) has a first posi- 
tion in which it is normally closed in the con- 
nection between the input and output terminals 

. (IN,OUT) and a second position in which it 
breaks said connection to connect together the 75 
output terminal (OUT) and the access terminal 
(P). 

12. Device in accordance with claim 1 charac- 
terised in that said switching means comprise 20 
a first switch (SW1) and a second switch 
(SW2) which are structurally independent and 
Inserted in series in the connection between 

the input and output terminals (IN,OUT). 

25 

13- Device in accordance with claim 12 charac- 
terised in that each switch (SW1,SW2) is pi- 
loted by a respective command circuit 
(CD1,CD2) actuated by an electrical signal ap- 
plied to the access terminal (P). 30 

14. Device in accordance with claims 1 and 2 
characterised in that said relay has the winding 
of the related excitation coil (9) connected be- 
tween a ground and the access terminal (P) 35 
through a decoupler (R2) and that said com- 
mand circuit (C) comprises essentially said 
relay (K1) and said decoupler (D). 

15. Device in accordance with claim 12 charac- 40 
terised in that the first switch (SW1) and the 
second switch (SW2) are two relays (K1,K2) 

the first (kl) of which has the related excitation 
coil (1 1 ) connected on one side to ground and 
on the other side to a diode (D1) associated 45 
with the access terminal (P) through a resis- 
tance (R2) while the second relay (K2) has the 
related coil (12) connected between ground 
and a second diode (D2) associated in turn 
with the terminal (P) through said resistance so 
(R2). 
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